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(57)Abstract 

PROBLEM TO BE SOLVED: To send a wavelength 
control signal to all communication nodes of a 1 st 
communication system via a 2nd communication system 
by allowing the 2nd communication system that 
conducts communication independently of the 1 st 
communication system conducting wavelength multiplex 
communication to detect a wavelength arrangement in 
the 1 st communication system. 

SOLUTION: A 1 st communication system is a passive 
star communication system with terminal station number 
is (n) t terminal stations 31 1-31 n control a wavelength of 
light emission of its own station to keep a prescribed 
wavelength interval according to wavelength control 
information and wavelength multiplex communication is 
conducted via communication nodes 321 -32n. A 2nd 
communication system has a wavelength control node 
36 and optical fibers 37, 38 connected to a star coupler 
33, has a control signal independently of the wavelength 
multiplex communication system in the same 

transmission line as that of the 1st communication system and conducts control communication 
of wavelength multiplex communication system and packet communication. A wavelength 
control node 36 has a function of detecting a wavelength in a network and a multiple address 
transmission function for packet communication only and applies multiple address 
communication of wavelength control packets to all communication nodes 321 -32n in the 
network at a prescribed time interval. 
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(57) t^^i 

&g £ 0>?1fl * Sit S - 1 13 & & 0 

lffftfl!>»*IBJIIlcti»**<*afll-'-- 

egi, 9fta»s9flxiiaHa>LDa>«%ats$tii«! 




(2) ftmW- 1 0-8 43 3 2 



ttiWEWi ©a«s**i^a«*fr?«st<o 

fcafc«B«l=*-3 < «»W»«#*ttE* 2 0>a{I^£ 

sij«izsi+6*tfcat*fii»^- K"e**»**i i^iEm 

[R*9I 3 ] ItrEatAMtt / - k L T I** R 

2 l:IBt«)IfvXfA, 
[R*«4] ttBR*tt»P»*ttB«Raa«-' - K 

t\«ttfl!>a«y — w**3*R«ai KEfuoiHivx 

f Ac 

mi <D3l^I^Sti : MES2CD51«^^^UT-fcz>^-y 

-n=R«**trey. »B»**M»l*R-fe>*--' 

— Krtizsit&*tTt^*R*ai (-ERa>a«*>*T- 

[RXfl 6 ] UTE-tr — / — Fl*TOBR»a>aft-/ 

— K^tt-ftt^&WEJSl 0>a«***LTa&*lT# 

e* s*5**a«-r sas^a**-*" s cub 

[R4t«7] UTEJMlilW** aWTO^-r^* 
[R*fl8] TOEaffll-'-KI*. WW*?*^* 

[RjRfl9] weri o&m^tm^ 2 commit 

UTERI a>a**fcWE»2«>a«*fe*»IB"*"*»iK 

yXf A, 

[R»«1 1 1 «TER2<Da«*l*/^'y ha«Sfr 

[R*ai 2i «rE«Rfl!>a«/-Ktt- lirEmio 

*«**LTEtM=R«**iX^*Ci:t««f*-*R 

5fcJl 1 JbMl 1 Ol^tiAMcEKcDjIfltvX^Ao 



i$i (Da«*fctta:fcLfca«*fT5R2aa«* 

Roafliy-Ktsw-riaa^xTAics^r. «e 
uatoa*!/ - k*«toer i nmmm^&Ji-t 

«rEii«*>^T-Art<Da*«wffl*^ nERnoaas 

lzfcH-4»«E«*«au tttttttfc*SE«lc*-^ 

< »*w«i-si*TOER 2 <Da«*** it «rEtt*o> 
a«y-Kireau ttE««a>a«-'-Ki=e^r 

[RS3I i 4] t&BR*MR»l*WB«R<DM-' — 

K t aaifl It & ftfc »ft M» J - K r* fc y . 
WW/— K*<TOE3R«E«<DSMaL Xtf 

att*fr^R*ai 3izE»oaft«»*a. 

tL-C*<C<tt»Rl 2 m&SSMJ - K£* L 

Tfey. «rEa*M»«*©3attl*B»ERl <Z)iS*M» 

y - Ktffriv 1$ i <Da»M9M - K*<a»«»*# 

££8 L* < *o fc S(=«rE» 2 0)iKM*^ - K*« 
«rE»*«l«l«*^affi*fi5R3Rai 3l=:ERa>jKft 

[R*H 1 6 ] KriBS 2 4>%ftMfly - FttTOER 2 

fey. Rat*«»«-93&<Hrffia>ttiB»^fc-3'ca6nr 

C tti* t # IzfltBK 2 OiK«««y - KatfRBSMMlflP 

«-»*aaj-*"*RXJn s icERa)a*«»*a6. 
[R*ai 7] «rEa«->^T-Ai*. mm&mnmtt 

-easy* wEa«*w«*<oau»*i>ER i atf * 2 o> 
xamvm - k^5csic^t5 c «t ^mt-r^m *m 1 
3 izER©a*iM«*ae- 

[11X311 8] TOBR2©»i«0»>' — KI*TOE»2 

fiy. RE*ia>aMW«»^-K««au-r««ER««i 

«rEa««w«-B-*aa-r*iBi«*s<"*"*^"-*=*w« 

[R*3gi 9] fffEa«->XT-AI*. l5B3tS*0tSS 
tLt'M< fc*Rl atf*2<Da*»M^-KS*L 
Xfey. iv^JhJM o<D1IER««»^— K6<mTB»* 

H»«*tauL-cL^ai^iBi^ sass^jsm-^s-am 
ur^*L^«rBat*«*/ — K*««rE»i «>a«*i=fi 

lt*R*ER0!)«» 3 Fftt««L'fc*«l*- «rEa«« 

»«-**aajLT^aL^mEa*«i»/ — Ka&<frEa« 
RR«#taffl-r« = tti»«fcrsR*ai 3 ices 
<7>&6£iep;*£o 

[RM2 0] tuE^S^^SPI^iiluBS^roafe^ 



(3) 
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as. 

LTi.*fciM*8i©imy — Ka>5^. firem 1 ©snim 
uf=*i^£ s«-r asm* u < ttiirism i ommm 

tfmFlB&giSOTastrii* C <t $^®<b-r *flf*9l 2 01= 

st^s«ani^*siai-r -sii^ 2 o m l < i± 2 1 iznm 

im*& 2 3 1 vreai 1 omm& z-ft Lt=«#£g<i 
t Sffiltit. l < liffrisss 1 roa^tm^ Lfc<l#*g{l 

saissg 1 ommmz-it Lfcm-^ssm-r -SHftTt. L < li 

UCt$^ISt-r5li*S2 0 7bS2 2<DL%r*lA'>1 H 
lcfE8©j6g*i]ft>7J£. 

%&?&&mwnk ttoTl*«ai|y - Kir «fc oTftSS*! 

ss 1 ©>ni£;&t;firis35 2 * ft Ltt >s — y 

— KI=S«**Lrj3y. l&ffi«ft*!l»SBI*R-fe:/$ — y 

— KdicKit&tiTisu. ttttjraMWsaj-rtflTG 

y — Ki=eas*t*»3Rsi 3 i:eto>5tm^. 
[§1^2 6] iJE-fe>*— y- Krcfct^r. fires 
Btoafiy - K-t*t-€*i^ e>itrem i ©aras*^ l-c 

— Ki-tt#B**ittitiii*:fl2 5izisa©5figaa)* 

[R*^ 2 7 ] iijiE5KS*jffli«#i*iiiiam 1 ©att^ 
T*ffiis*ftTi**±**>*iu©iKfi«i»«tt*#A/"c 

1*£>IS#J1 1 3 7bS 2 6 ©l^sh.* 1 JSI-ES©2£fi$<J 



cia^Ji 2 9 1 $n&&m%i®m^itmn& 1 ©aftm 
z t *&WLt-f%>ffi>zm 2 7 =g u < 1*2 s ictamoag 
[@$!13 0] tireaffy - KttSiriEifci$«£Pii*§-*< 
i=s^#ffiffl-r s * v as-r -s c t z t -r 
cif*^3i] itreafiy — Kiit&em2©a<i&£ 

•SifJjOSl 3 71S2 9<DU-r+iAM JSI-fEft©;fcg$!H&P 
7*3:. 

CR*^ 3 2 ] itriaiKSSijffli^^-ii. fireai 1 ©afi 

©t>-fti*M JSI~I2g©;Sg*W7j£. 
[O O O 1 ] 

-tr — y - K-v>iKg*iJtsy — K* ^fcanii/x^ A(= 

[O O O 2] 

^fiL-C4f**ery l-L/— Migilgfcfcy. f7li»;hU 

[0003] jnt«««eatt(*^-r«x<»xaffli (w 

DM : Wavelength Division Multiplexing) I3\ 
BC^SB^M (ftFDM : Optical Frequency Division U 
ultiplexing) til*t>*l. — 0<D&&&tolzm&Z>& 

C (TDM) CDJ:5IC^U-A 

So 

[0004] Sim&wmm^^T^o-mt it, 



(4) 
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«ft**a«*a>«wa«*/<*-? ha*i=fflt*&*i* 

(JUT. s\*rv V&W&k.m'th* ) 

-r 0 Hi-s^r. mme 1 2-6 1 nizmms- F3 2 

2-32n, 3t77-<^3 4 1-3 4n, 3 5 1—35 

3&<««**t*. ilfiy — K3 2 2-3 2 n3^&38iai**L 
tzltmm**$—±>Zf^ 3 3T*±TOil{I/ — K3 2 2 
-3 2n |C#iB**l*. 

[O 0 0 5] frfr£ftS*Saf§S<Bi'X^A|Zfcl*£ 
iM*efe^7-fA*3 4 1 - 3 4n, 35 1-3 5 

afiiWfflfloAy^mKRtti. 3iim**«»ya-c 
u #a«^-FH<Da«£fi5. /<$-*ha«si*F 

DD I (Fiber Distributed Data Interface) H(D^n 

[0006] aft**a«*<D^-v>*iuas^<-r* 

fctol=^*>*;uM<D*filHM (JUT. chlHMfclM" 
&o ) 1 0 G H z 5j— ^ (ffiliLtiL 1 . 55/i mSt 
&S&^-r*il££lO. 08 nm) (CLfeJg^* fra«/ 

— Ko>a«a**it»-*-**3i=««wr*i&wfc*. 

& (WxlS. fiJfTl&Electronics Letters, S23# 
(1 9 8 7*£) , $2 3^- f 1 243-1 2 4 5^, 
"Frequency Stabilisation of FDM Optical Signals 0 

riginating from different locations" Q 

[0007] Lri^«**-eu 

■^CDftK^B-Z 966 6 0*:ij3l+S. l*fc>l*&F 
CS (Floating Channel Stack) ^Stt. ftS<D£]JS]|£ 

[0008] cflDFcssa-cit — FI*SJ8 

ejaoasstMrr*. ^2 1 \z*o>wta>-' m&nt 

xlittRM/- F0)c h 1 -c h 4£jS<K4vC* ft 

**Ma«*G>aft«sHO!>Jsaft«. «*.«c h siz^ 
■rafi^6H»L (12 1 a) . tfc/n=*a*«i=*>7 

hLtl^, Aft:g®0>«8ftA<D c h 4**&BrB<0c 
h NM <t * o fc 4: * § JKDiitflftA **fiaW=H * 

u a««»*»a**»i=ffl*LTft««ttt«»-r 
u@2ib). *»a>fc*a«-> — F*«a«* 

RTU SMftSffjtLfc** (B2 1 c(Dch3) I- 

i*. -KDfiat*«-c**-r4a«y — K(c h 4, ch 



(BB2 i d) . COIHL S^tt^T*!*. ftA^Mffifl 
KO>a«iRftA«E«**t* (H21b, d) o JiUt 

©■fist*. *a«^ — Kica»a>«*a*fc*j»«*a> 

Pg&ft6££«a5LT. «(Dc hIRM#nirS«>KBn!= 
[0 0 0 9] 

aa^x-r-Aiceivc* ft*? 1 * > * ;u ras £ -f £ 

[0 0 10] 

aflHK£* »«i a>a«*tttastLfca«*ff5*2 

*fr5«*0>a«y— F£**LTfcy* Htlv'X^A 

rtcoa*ti«»^ iwaaii o>afli3Ri=fiH'*a*E« 

1MBK 2 0>S^1&£ *r L-CmFfBaacoaiM/ - KlcfiS 

u itrfBffisoamy-Ficfc^-ci*. ttiK«cwfi4 

[OOI 1] C(D«*l=*y. &Ii/-h^I10l 

F*«afc*Eit* its/- Ka>u**a>a*t»i» 
■r*iEWA«a<a:y. &if/-KMi^nifsa 

[OOI 2] TOIBSS*«lfl»«(4a«^ J rArt<©S*a? 

t-r««i*t*y 3«. 

[00 1 3] *fcttXStt*/-F$*ftKrt«tt«£ 

Sot t te<D ft ft Htt S— FlCcfc y ft AM VP * fr 5 C k 
*<-T:#£fctt. MVXfA©flWltttH±4«Ci: 

*<t*£& 0 a*«H»«**au-r*a*«iwy-F*« 
MSfc^S^tutii. «re»fifti«»«*a)atta 
kteki oa««»y-F36«fTiv tt*i o&muws 
- FA«xftti«fli*«au us < *^fc4 ^uniriem 2 
<DftA$iJ9/ - F^«rexs«m«*a)att«iT3«irit 

**y?*. 1uIBm2(DftSSllS> r -Fli|trlHm2(D® 

«)i*iiinsi±a*«n«iw*fti^ ^i^ftA©JS<i#* 
aas-r*j:5i=r*ttf 



(5) 
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[0 0 14] **:Sg1 2 -k#se 

■c(i»««lffl! J - Kic 4 ©£r £ ^tfe-r? s» at? 
4„ *fc*0>BS. -*fl>»*M»/ — K*«sftfi«W«-S| 

g<ftotL*5tf, SoTL*4:*<D&:g 
[0 0 15] *fctt«0)a*«l»y — K*fflL^«#fitl3 

«ftM©M»*ftS«UJLfce>* — K 

*<5*<«ttLTl*ttl*Wtttt*«fcy* ^(O^ttSag 

t43lfiSHPft*Bat*M4<«i:l^fe«>. % 2 (7)31 

4o 

[0 0 16] *fc»*M»»fcLT»fiM»y--KSK 

tt**K#tt<*y ncs 

— «TE»i a>a«*S*LfcflM**«rr 4 

Kit * L < ttffrEff 1 <*>a<l££:fr Lfc*t-^£g{I L$S 

»ic-r*fc. «te*i <&a«*-ett«-r4*-v>*^© 

a«*BrffiO!)at*IHBlT?at-<* J: 5 LTL*4 fc £ 

Id*. ±Etttti::fcofc£S4:l*?fl>l*. HfSOafciPiB 

4c£lcfc4o cco^fJEmi coam^^^Lfcli^-S 
SAW *Ktt* L < ttlMBK 1 «>a«*** Lfc«-*t 
SA L»t>ofcES<DttSlCDafiy - K*<l(rE»fi«l«l 

«#*att-r4»ftfl!>»Eaa«w«*a>aBjiBi«a)* 
nesi <Da«»£*Lt=«**a«-r4Kf(r*i l 
<i*we»i fl>a«*s*Lfc«»*»«Lit:bofcK 

«*ft*«LTt^<i:L^«a©a«/-K*«WEi(MWI» 

«**au-r4»fta>WEa*»MW«»a>aiaiBBiJ: y 

*tT^4ttnta*»*Mc»a'c*»a-e*4. 
[ooi 7] *fca««i»fflt<c4afi^ — Ko>sft 
i±. ijesi a>a«»*^Lfc«#*a«LTL^L^a 

«y — Kl*. i o©TOE»fi«l»«*Sfi«LT*&fifr 



•3fc£*l=. 1JE**H»ttfctt4«l::-r4Cfc|::J:o 
THrEHMEOBMOfl!)* £ * 4 «fc 5 f=-T 4 £ SAM 

f <tJb*afi«w»«=«4 c <t ut^aa-/ - ki* 

[0 0 18] *fca««»»tft4a«>'— K0>3Eft 

fi. «rEa*«»»t<p-3TLx4a«^-Ki=*-3r* 

(DfeCiaaMtttt <t ftiSB/ - K*»Sr 4 C <h 1=* 

oTfT5Ci:t,-e£4o 

[ooi9] *fcaas/x^i*a>«ja«*a«y — k*« 

KrtCza«MW«*Rlt4C4:t l -C#4. C^-fe>$ 

aftlc«j:4*-C««>a«^ — Kl=l*#ES*i*i:i*«fc 5 l= 
SMtt-r4£:#*\ ftflDafflX— KA<ttfflLri^4a* 

x ?s 1^ 5 i^-r 4 c t ^t? ^ »ar* fe 4 o 
[0020] *feaa«ina««nirEKi ©aaa-ca 

t % i ^(Dfe^ftmrn^izj: y -r^raaay - k*«k 
isnB»iza«E«tttt*H«-c*»a-ofc*, 
[0021] *fc&ssHM»*<* twa** 

»j . raasa^»aj . rBxaa^wnj 

- <t s*r««s^Ar-c^4«ia*Bc y 3 4o 
[0022] sfca»««ia«(±i(rEKi oaax-ea 

ffi*4xri^3S:t^ : ? l V>*;u*^"rfilffi*^A/-C?^418JS 
4 C ^fl)l»IJEa«/— Kl*CO>ttffl* 

*irL^i^^>^;us^-rtt®i^s-^#ffiffl*r4^^ 

[0 0 2 3] Sfc^oaaatflJl^fcx^VKr** 

>«H»izj:ymE«i G>a«»r=feit4«fflf l ^>*;u 

£H y ^ "C t>4x4 <t a 4 C 1 1 -e* 4o 

[0024] titztii&Ltz&oizmi (D^m^x-mi^ 
aiztta-rsct^-esffa-c**. 

[0 0 2 5] *fcHISSl (Da<l^i:l?ES2<7)ffiffiS 

*<a«*a*#iTt^4*«^ ao^a>fiaB*ffl^4« 

a>a«**<M*ih.TL^4A:. SS*ffi«ib-e*ES<D 

-KttnrE*a*tifcWE»i «>a«*fci»E»2©a 

ftSt*»)S-r4^S*fi3^titf J:t> 0 
[0 0 2 6] 

[^^<D^SS<7)J^!§] KIT. *«B^C7)||J£C7)^IS$. S 

[0027] [Si USSJ^SS] ff 1 ^SSJ^8ir*(i. as 
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^Hil (tgi <r>mm^ a>a*e«±ft*. *v k 

y — Kl~*n£>1±ft 0 ftJi«y — KI*C«>H«!lf***t 

[0 0 2 8] *HffiJ^HT*li. tt&LfcMSS/^r'y 
HMiRfcU ftl»««l4sft*fWI»/^^ htLT. X 

finny — k** f 7—2 rt<D*a«^ 7 ki=h« 

-SBMlIIIIHi-cafiMW/^v h 

^EltH-ffto 

[0 0 2 9] filT. BffiSfflt^BHtRflt*. Hi 

i**«is^ii<DaKfi«i»*a*affl"i"*5K**M«*> 
(Dafi^miifi*>x^A-efcfto a*M»y — K3 6i3 

J:i;*#ii:X*-*^3 3t«il«fc»<0*7T-f 
131 1-3 1 nl*»«y-K3 2 1-32n^Lt 

afe««*atf»««*i=J=ya«**f^- a«y-K3 

2 1-32 nl4*ffi^3 11-31 n t> <Dm%^^^ 
fi^Ctai, ^77-</\341~34n IZfcii:*! L. % 
77^/^351-35 n^t>A^3$^ft*fi^*^^l 
-^■IC^-rfto *:^3 3l*5fc377-f /*3 4 1 - 

3 4 n. atf*^T-f /<3 7A^&A***t4Jfe«#** 
77-f/^35 1 -3 5 n. X^77>f^3 8l:^Et 

fto 

[0030] H2i**stJS»«a>a*«ii»*ft©»ffo> 

MX (b) . fit?**— xa>«M! (c) <D3O<0it^C: 
our. «HB«ft«r©a*E11. t<DttJB0>ft(ca&4t 

ftafiMS/^-? k «»»#»a)a*K»s^^fc« 

«y— K0>a«**U A»****IW»B«fcfc*2* 

[0031] H3i4. *nffi^"e^fi$iwy-K^v 
x^fA^^iHiy — Ko>afi*«iW"*"*fc*i^ 

■rHT'&fto i ^*>*;u3fcy 2 €v kd»4«»3 
— K3&«nya-c&#i*. B2f^ KD»fiW»=i-K 

14. **^*>*JHfc# (mil) 3&<fcy. f-^filim 
x2U7H?fc4. ***>*;U=»LT. 'OO' 14 

*oi' ttafi*fisS*«^*>^ 
[0 0 3 2] H4l4±«Bs8«lB«!y— K3 6<D««HT? 

fcfto a*«i»y — K3 6(4»fi«»*4 1 . aurax 

7^;i/M2, at«pTK7<iU*B«iiaB4 3. gpfeit 



^44, ig*iS45. K9J84 6* LD47. LDlH 
(E]g4 8\Z& VmA-t fto 

[0 0 3 3] M9JM4 1 I4>H3TS13I[2]B&. IBH^ 
T % D/AtM»i?liat*. a*«IW3R4 1 &a> 

»P{I-5i-|-cfcoT. *filT*;7^U*MI)Il»4 3£4l- 

LT&fiRT^-f 4 2<os^x^2 h;KDt-^$ 

fi (JUT. ) *»3IU a**^F4 

4lc < fcy«M»lc*«U JMM4 5S4hU HUMS 

4 eoDBAW^stiticitfi^mafis^afiMStt 

DlgSllHlB4 8^^'LTLD4 7^K : 7-f ^L. S^7 
*f/*3 7 £&LT#a«y — K©»fi*«flW*4« 
[0 0 3 4] XftqTX^^ 4 2 l4&ft£SaI1t^<D 

5ft*iB«Stt»t" ftfc^OtcD-C&fto *HSS^®"CI4 

ufto ^o)aOT«7^;w 4 2©aiax^* h^o)* 

ttMI4c hMPHCDI / 5 — 1 / 1 oa£<D*<0*<M*L 
1* (#J*_l4c hMlfl : 5GH z (1 . 5/imS-ettO. 0 
4nm[:itt3) -ettlGHz) 0 HttSBffi L/^iU<DSft* 

(Europian Conference on Optical Communication) '9 
0-605, "A field-worthy, high-performance, tunable 
fiber Fabry-Perot filter" EWLOVT^^ ■ VT? X ) 
;U^^fcfto ^©IWFSR (Free Spe 
ctral Range) %\zSM^^ ^ " t'-^StO^ 

f s r RTKiBBisi±i=-r * - 1 

jKfiRT^^ iU* ^i&[slB4 3 ^b0iilEi:<fc y rT 

[0 0 3 5] Scfipi^^-c;u^^iiilHiK4 3(4mE$iJ® 
nmsare&y. a*««3R4 1 jb*&a>«s«*£«E 

it*S-Tfto S3£fft^4 4l4&fi^:7^l'$4 2^t>a> 

»ifttlM*t»L. it4iS4 5i4^<7)mmii^- 

L. L#l*»5U:a>*&t* '1 ' . *ao>»«l4 '0' 

<©t$** ;u«»*a*Mi*4 i i=ai*r*. aura* 

9R4 1 V\tm%\&4G<»"rZ>$Jl'&Jl£* afiRT*7-f 
;u*K»|aIK4 3^0««!mEi*S*ltt-C, a*ffl* 

^{i-^-^tB^-rfto 

[0036] ld4 7(4/<^^ Ka«*<o*a"c*y* 
©afi»-ea&ort»*t^ LD^i«iiEiB4 8i4. ld4 

7 ^3£fi$0ffliS4 1 ^t»<7>S1i^1I-^T*^lSi-ftmaE 
3gT*fcfto **«E»ffll=J3^"CI4. h^Ht ST* 14 

K*afta**mi4fTfe«:^fc«>. L d 4 7 {4Ktt»K 



(7) 
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[ 0 O 3 7 ] ms -K32 1 -32 n 0>mtiL& 

&gRT£LDBH|[H]3§5 4. ^iS5 
6. 3fe£l8S§&Ii)[5]S&5 7. ;^rT^^<;U^5 3. & 

5 9t«5Wc hiHl&l*LD4 7. LDI 

BBB4 8. 1 O. gflESSS 1 1 -ceijsaF 

$5 1 2. 3fc#&S§5 1 3T*SjS*4xT^So 
[0 O 3 8] :Ct% ^S*1JS»^5 1 l*g<lls]&&5 1 1 

BI!)Ie]8&5 4^^LTiKgpr^LD 5 2&MMi~Z>o * 

[oo3 9] afipr*LD5 2i*afi^ma«* 

(Distributed Bragg Reflector) Hf»DFB (Distrib 
uted Feedback) £<Dt,(Dft<&y * &1knS&Mte& n m 

E (Optical and Quantum Electronics) 89-116, "H 
tffil^iSS A/4v7hMQWDFB L/-f " fES<7> 

[0 0 4 0] *t>l=. ^SRTS^-r^^ 5 3lii6g^j| 

^SrT^LDB 2C0^3t^St^fill3«llx.tf 1 . 5//m 
*jWBl*&*t*. SfcB4Q3«^rB:7-i'/U$r4 2£B 

01/3-1 /6H&<Dt(Z>3b<M£LU (fllxl*c hPel 
PI 5 G H z 1*1*1 . 5GH z) „ 
[004 1 ] £f-. 9fc«qT£LDBnBB5 41** IE 

at a A) -T£o «rea>=««A*«»A/4->:7 km 

Q WD F B U— if *fflL^*»*tta«RTK L Dffi»[s]K 
5 4<7)aS*(*3 0rz3S^ 0 

[0 0 4 2] *fc* StftRTB^-f JU^BBBttS 5l*« 

eebwbwest?**. »s«»3R5 i *&*s«w« 

§tP7^0N/0FFj|^A***l^c S«^*> 

*;uBfci* (p-;*off) I*. «SfflW3R5 i **&<d 
3£BBU gfiBS (p^on) i::i*a«*v>*ju 

[0 0 4 3] £ blC. ftXBS5 6&J:tftlfeKfl«BB 
BBS 7 1*. aB^6A***i*M*Hfi*oa« 



«#-c* »«^&LD5 2a>uiA3ifc*BKKH"r*fctf> 
co^iCD-efcSo a«RT«LD5 2(=aA-r*B3S-eita 
*bl o. i nmia«>a«iA*i:4fe 

to. *KBBB6lz,t*nffl3tft«B*3tA<»Blcffll^ 

aBB-^-cBttaaRrBLDtBBBB-ra 

[0 0 4 4] SftSTssfeitfgllEiasg 

i*. &&&mmm&o&mfta>§:mm^£8:m?z>tzit> 

[0045] hailS<7)LD47. LDI 

lfriE]S&4 81*. B4a>tiO)£:Bi:<. z^^hfl*** 
U «x.l*a*i . 3/im-e*^«B5 1 2 

*irL-c*^7-f/<i-aj*"r4. *a>a«f*. '«©a« 

/-KtH»i:a»*?5 1 0. gfIle]S&5 1 1 led: 

y. t**rv ha«*a>«**fi«u mmc-cb 
&*LT#fc«w«*s«BLTafifw»«5 1 izam-r 

[0 0 4 6] JtftSSBS 1 2l*«Xf*1. 5/im 

a«*a>#ffl#s*»u *:77-f/*izm*rr*o - 
»»a*5 1 3i**^7-f^«^6A*-r*««*s 

<^5 3l:A^iU 1 . 3 /imW0>3lfc«#£S*KT' 

5 1 orzA^-r^o 

[0047] B6i**Btt&fflT0XSBB£ac-*~aKft 
i*f5*>;h.-*\ ^*>*;ua>j8ft*i*i£i\, KA£ 

BaiBX(*Xtt£ (c hHM : 1 OGH z (O. O 8 n 
m) JsTF) a>S»Mt*fT3fc*> (g*m^-V>* 
7U) . c hMM*««»-CS*J:5f=fta«/— K<D»B 

[oo4 8] B4iz3itT»««w/--KTM*. *^r-r 
/<rta>a«BB«>SMaL #^^>*^»'>^ hfifaon 
BfiMW/^^ hoatua)— a«>BfttttyBLff 
ot, »a«y-Ka)a«a*tMwr*. 

[0 0 4 9] ca>a«H«y— Kf-**«fiE«<Dtt» 

f*. »sw*7w'^$^2<z>aa»«s«ft*BB«* 
a>a»«B *«i=frfc y »si-r * c fc i=* y f?:Mi*. 

^ h;uo>*tt«j:y/h*<KS"r* (#j*-i*a&x'<^ 

h;KZ>*«B^1 GH z-ei*. Xf7?li0.2 5GH 
z) o C<D««* 1 OG)?-*:/*JM8«l=#U 
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A rT£ 7 -f 4 2 *M±I*3Mt)Em& t o T 

y. «»«EE^6sS*iB«tjEL<aJan'#*, 

[00 50] «*u-ci^*fta«y — Ka>a«**<D^ 
? h*rai**©j:5i::LT»tt&*i4« y 
chuu jsiTJsa*«(- c h 2 , c h 

3i:1*l»o c h 2 lie h 1 ^bfS^c hfflmt£t+fe$i 

h3iichi^bch mno 2 is/£rtsa*» y oet 
miic hi^bc hmmo (m— i ) «/* w-fiaes* y 

[0051] H 5 C^tSf Rlf L D 5 2 (D 1 Xf 7 ^ 

t^v7 h*(*. »**aa«*a>s«flia>**Pi*:7 
-f^53 oaa*"^ h;KD#fit*gct y /h* < -T4 

hf$0. 5 GH z) o 

[oo5 2] o^iz. mms — K^o^-fr>*;KDna 
i=a&*i/c*fc&«wp/<$-v h-ca*«»a— K 'O 

Ki=*ya**«»-r«o 

[0 0 5 3] (DffltfKTU S6**ffJh-r«tt 

[0 0 5 4] (2) @^fY>^<t l Jf§a)/I^^ 

[0 0 5 5] ceo (2) ©ttffl-ciii o*#o>/hSi^ 

[oo5 6] j5i±<oa««n**afeG>ttft©**«*- ■ 

[0 0 5 7] (a) ffftRttn 

|z x c h 1 ~c h 4©a*iBMf=<i:-3Tt^4i:-r* 0 * 
fc\ ha«3R<Da*E«l**B§LX^*. BSC: 4 

— K(*. c h 1 - c h 4 '1T t\ c h 5 £LR 

*< 'OO' T?fc*. KA< '00' T-giS 

##/J*SI^*>*JUI*g h 5*<7>-C?. ££3fc£g§$6"r4 

a«y — K(D^^>*;u*c h 5 lefcy t>f£ 



(DJR*E«"COa*«»a— Kl*c h 1 ~4*-C*< '1 
1 ' f c h 5jb< '0 1 ' , c h 6£lKft< 'OO' (Zft 

4 e h soa«y — Ki*c<Da*M»/<^^ h* 

ch 50)58* 

'oi' ccoc h scoae/ — n*58fiM» 

* t - 3Ea>a*nBHWc#Mrz*is-e # 4 Q 

(b) XU<0*iIE 

12 (b) <D±&\t. 5Ol0f^>Wtfttffl*h, c 
h 1 Lfcc hMPMfta>iSft£1t3Ei^& c h 2 <t c 

h4tfXl/tt^»T**t. ch2ttfiitMl:, c 
h 4liftS««l::XUTl*4o CCDa*E«T?<Dse*«l 
®J=3 — Kl*. chl, ch3, c h Sifi '11', c h 
6 '00', c h 2*< O 1 * , c h 4A< ' 1 

O' |z&4o ch2tttfflLtl^a«/-Klfc 

t!:4o c h 4£ttJBLTl*4a«</ — Kl** CCO&ftft] 

£&&**:: h£l±4o 
C*U=«fcy. 12 (b) fl)TS(Di:3I^SEI^XU 
l**ijE£;h,&o 

(c) StX^-xSS 

12 (c) <D±mt, ffii**ltUf;5O0)ft>*^ 
<05*>c h 2 *ffifflLTL^fciS«-/-KA < a«*«T 
U &#£f?ltLfc&(D*i^£^L"C^4o chltc 
h 3<DBBI=ffi#X-<— X (c hMM<D2f&J:y*#l\X 

^T*;/ hCO&gBffl^ — Kl*c h 1 , ch3, ch4, c 
h 5 4< ' 1 1 ' f ch2, ch 6JSlff3b< '00' "Cfc 
4„ h£gflLfcc h 3iaBSffiffl 

LTl^-atly-Klic h 2*< "^ffi^^ffi" l=ft-3fc 

io^o/jx^<-r^o «r=a&*tr<*a*«»/^^ 

h<7)^fi$fjffll=i— Kl*c h 1 ' 1 1 ' , ch2-ch 
43&< '01' , c h 5£lK/l< 'OO' (Cfc£ 0 c h 2~ 

ch46ttfflLTl^My-KI*. C0>afilM»/<^ 

ch2 

h 4(Da*«l1B!a— Ktta*E«H-C*^V>*;U 
flD**fcjMfctf-»'*-«*'C *01' <D**T*. c h 2 
r-ch4fttfflLtl^M/-KU «*M»/^V 

2-c h4CD*a«/— K*«Bfra©a«a*l=<t-3fc4: 
12 (a) i:^«<7)»*EMt35:^o 

[0058] *mmmmx-i*. a*»iwy-Ki*. @4 
fzsrjsa t/^v ha«*o««««s»ojMW4 
<. ««^nJ|Li=&«. *fc. #a«y— K-et. 



(9) 



ftia 3 ? 1 0-84332 



[0059] i&2mm&mi *nm»«iT-i±, 

i-am£<Bafi8ts£«i*.. as©!© 

$J5£0I4±&0>01 tf^fll'CfcS. 

[0060] @7 tt^HiSJBSI-eaJififi®!® 1 ^ - F«>« 
j$0-efc*. »lim»tt (04) 01821*. 

ha«*»WMltt**».* = «**« Ay-vhffifl 

5 (0 ft iHi > — teffl * *t *» <0 <k 1^ £ * • 
[0061] *§ISfc©S8T-l4. KfiSflW^ - FI*a*M 

[0062] (D «*tiu»-r*a«v-K*»fc«fc 

(2) s$giasi-xuA'&*t^. (3) gs^** 

[0 0 6 3] ttftEKattfll*. h«>att»Mfll« 

• r*-<>i=*yfffc*i*. *a>te<oiSJ*. attics 
[0064] #a«y-K*«a<i»*6«*B»^«>** 

*ea«w=**s«f*. *t. a«**u-ct»fca« 
*!=**»«"*■*. mm*/-ki*. **» 51 3 
*x?s 1 o-e«*flW=*»u a«iH]s&-efta<g/ 

4 6fr?>*<Dwi:£ ; £aiL. -tS5 (1) ~ (3) <D**x 

y«77-f/<i=aaj-r*. *a«^-w*. zo>&&m 
[oo6 5] *sffi^!s-ei*.. afiww^^--' 
ct*<-c-#So *fc. s»*m*a«fl>**>*'i'«>* 

«PLTl*«feA. HB«fcJBI=J:*S»*»Ba"<f**. 

[0 0 6 6] fcfc\ ±SBgiS»IlT?l*. SgiSOflf 

[0067] t«w*a*a«-r4afi*i»^-t-*fi*^ 



<o^©«fi65as*»6ft*si=oi^-ct.ia»-eft*) . 

Co de a] ±&U!:*3i=. sgi MS»»atf«2R 
tt»iii=j:y. ^EBStifeM'-i**"***** 1 * 

nA<<t<'sy. ae-' — k©8WE*ibsu=lt. 

[0 0 6 9] *1«t»«C=*tltf. ±E»a« 

[0 0 7 0] £fc. «iSMt»MK«S2|||S»ai::* 

[o 0 7 1 1 [SB3HJ6»SI] *ni£»ss-ei±. -t&«> 

SBl. SB2lSJ£^fis<OJ: ; 5(=St^Jffl>>'— KSSItSC 

ticML-c, ifg«tt»a>aii-'-K*. asww-'- 
K&L-c«ttd«. aft^aaaRwaa-'-K©** 

[o o 7 2] *sit»®«=i3^"ci*. s«ttsn?i*aig 
^^>*;u*a<a-i" sail/— Ki^iSfiMW^^"^ 

[0 0 7 3] JUT. Mtffll^BW^BWt*. ®8 
i, i3J:0:*77-r^6 2, e.aftWIfcLfc*!*!:*^ 

•c^*. ss^2 1 i~2i niimmii-i-WT'-S'^jsa 

«U II/-K221~2-2nWI*21 1-2 1 n 

7 T -f y< 2 4 1 - 2 4 h * e>ai+f=5fc<t^£3fe'7 7"f 
2 5 1 -25 nl-»SU. A^S#tfiE-eiR^^fijHi*> 
XfAii<«aLT^*. 
[0 0 7 4] 0914. *mW0)}&&UWl5£T?<D&.&® 

^^-T (T1 p 1 ~T1 p 1 5) . T1 da 141 



00) 4ti8spi 0-8 4 3 3 2 



III) 5t IV) ^*>*;USe3fe 
ffSltfZj: v) S^«^©tt^S^J-C- 

[007 5] 1^1 0(413 8 ICjf Lfcafl/ — K 2 2 1 - 

3 1 ^5*^5 8^&j«hs3 i etmm3 i 7<t 

U hafiKa>B«fivsu4&ftt0fip3K3 1 oofi-^- 
*. 

[0076] *&i=*»»f=Hwr*Ltf. c:t\ Xft 

$jep^3 1 it't'rv hmm%ko>&mmms 1 1 ^&o>s 

KDrtSO^S, &ART£LDBI&!el& 

5 4 LXSLK^m, L D 5 2 SSMS LTSMfeSfcAtB 

^^MiiiiSogfi^fzf^ ^*>*;KD+frt>gj§ 
sfercD^ * >*;ua>afti=afiBTK7 -r 5 3 osfl 
£-£fe£-l±&o #gfiBfi::i4. &finF£:7-f 530 

»*£»fi*sa«*<D«*BH**-c»5iu *<DBt 

(DB8IB3 1 7©fflA*»l=«*E«BSi*fTl*3«fil 
[0 0 7 7] *fc % »«RT*LD5 2f*a**Mii«|R 

S&fC % &«pT£LD ^I&[s]&5 4f4. mEfcl8PSiS3t 

*f3ft*«fc3ta«w«LD5 2tJB» 

t"£o &A«T£:?-r;u£^I!j[5ij&5 5(4gJE$a$i 
^^on/off«#A<A*44i*. S«**>*;uB 

«^ai/^g{i^ici4n^^oFFttj^T*fcy. Jtas 

A£^S-f £*=#>(;:. 1 **&0>ffilttKg-9-f= 

*r^o s»i«iziiP7>oN«B-e*y, g{iT*>* 

;U(D^A(-^gRr^^<;i/^f 5 3<DiSA*a^^-r^o 
[0 0 7 8] %XB«5 6&J:tfftXflBBlklal 

S&57I4. igg2 1 1-2 1 n*s8£*iTi*«ajB* 

KLD5 2fzffiA-r*«SKi?iI»«BLfc»*. O.I 
tt»BB£Ba>***«»Wzm*&*i*. 

[0 0 7 9] Sfc. a*B^5 8fccfctfa«iaB5 9tt 

&A£MafI^CDgfICDfc#>cDiCD-e&&o iKARTS^ 
f=B»U B*«-r^*A.ffll*<Da«flMB4:LrW±"r 

[0 0 8 0] 1 6l*«*«?-5 8fl!)U* 

SBBU KJS4B3 1 7l4-£<DfI-s§-£L#lMI<!:J±& 



u L*^Bjsiia>B^tt ' i ' % m^om^i* 4 o' 

©Ti?$;U«#£»*fHBX3 1 lz&t}?&o f 5L 

iftA*JSS3 i 36<a*qTB7-f^*B»HB5 5 fz 
«BLTl**Mlp«ffi:»J6S-i±T. &S9JSPS3 1 (4 
tt»«3 1 7ti< '1 ' tffi*LTL**3«jMig^*>:*. 

[008 1] ££(::. LD4 7 14^*;/ haBSRO^B 
*efeU. &fi{4«*.li i . 3 /im8t'i&^„ LD^BIhI 

B4 8ttLD4 7S«ta«X-<vf3 1 8frb<D{I^- 

Kaffl*t?i*Matta*#BttfTt><c^fc«> % ld4 

7r4BBBBKfldtL«. 

[0082] ^fc. «*bs?;w^3i si*, t&mfr 

l:«t^f-^^ 2 0<D«^*«HBSMcA**;fcfc» 
^(4. ttBfr&0£««*£&5MftX3 1 toUto'lv 

[0 0 8 3] *fc % S*«^5 1 o. g{l(a]g&5 1 1 14 

[0 0 8 4] %6Xtt5 1 4(*sftfi1. 5/fm« 

CD&A£Sa*I^CD3fcfI^<t. »*1.3|«m»(Dy^ 

U 1.5// m«a>3fcff sKfinT 
£7-f 5 3I=A*U 1 . 3|/m?gCD3£«#£g# 
B*5 1 0l=A»"T-&. 

[0 0 8 5] ***»«(= jsixrii* ±TcDii(iy — k 
l**ft«ttffl-ef*a«qTB7-f 5 3 £Jf3l*-C&AS 
Baa©pTfttt**oT^*. ^Spr^^-r 5 3 cd 
3Eft&8ft»£aAX0ift5BB±ttl::SoT»3l L. 
«o>i»a>B9J«3 i 7a)a*$isu #t^>*;u<d 

[0 0 8 6] SWttB-Cf*. *SlttHOII/-K0) 

14^* $ L tz ¥ v >*Jl>& UM4*Jt *1?ih L 
^>*^*Mt* (BBBBltlir&tfCBBTBB 
CD) aB/-KA*B*BB«l=iSi:SJ:3rc-r*fca&. 8 

a>*ft»*6B3^6*BttB(=ft**-e©B*LHv Sft 

^Titt i4t^-r*i^<z>a«y — Ka>«*ff jtBtoDi^s 

SttH 8 S fttttt iz £ -5 £ T» CD M $ 5 o 
[0 0 8 7] ^T(c. aflEttta&tfXflMfR/^^ 

[0 0 8 8] SBHttKltrti L < ttSfl*7Iftttt, 
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*cDttEicftofcffiffe<&&:gE®«$SG>&. (DSy — K 

£2ttiJU iSSdia^Tl da -AT (ATliifitiSlffl 

MD&&3ZT:<Dr$<»&f®V6> 1 ). T1 da«tyg 
^ffi%.0)$fr3X'&Z>o AT\tWx-\£0. 5xT1daf 

*<ag^»£T:ft<ft&£TMi. Tl daWS§£ 
[0 0 8 9] dZLt?. T 1 d b liT 1 d a £ U tfilMft 

gcD^p^ («iiii2xTi da) r*fcy. afllflteiElir 
rcasy* Stecoy — k*<ti d ai«iiB-cafi«i»/^^ 

^r? h<7)S^t>^(7>^g^*^T : 5*T:*a)T 1 d bCD 

LTt^4Byi*a*E«a»atfafi«w/^^ k*>» 

[0 0 9 0] 6/— K3ft«»«IB»tt«ltL<l*a«IIT 

it ffe<D#I§ lz & £> Ml icgftO J — K jb«2fcft*H»/ *y h 

;Sfc-rc£fzftS(DT% *a>&0)a>I&fE£fT5o 

[oo9i] cct% a«H*&i«atpL<tta(i*Tii 
" (i) a*E««»©*AT©mi=»fifH»/<*? k 
[oo9 2] **usin<o*a««ffl-ei*. <3>a^ — k*« 

U B2lB^6T.1 dc— AT (Tl d cli* 2 
x T 1 da) fef^SMtEBttSlSfT?. ®a5>^SAM 

- warn Lfca**i»/<*- v k t a«r a c t iza* 

^6T 1 d d«lcaftE«««tft3«fe5«l»**t4. 
cc-e. T1 ddlin d cfcy*fti^Brffi<Dl*HJ (09 
X.tf4 xT 1 da) t'fc^o 

[0093] cct% asHttmiiti L<(*aii«Tis 
*jBm«>*a««iw=J3i+*a*«i»^*-f hsstis-r 
iftfttt, - (2) aftESttHaftATomizaftni 

eP'<^ K£a<iLftiMg-&'' -cfe&o cobweb 



- o) afiEfiafli=i3t^ra*E«fl>xus*»L 

fcii^" £Zkmz1mjLZ>t. 3F»ftS»«»'<$-? K*« 

[0094] amiate®iatL<(iam»Tfi^Ju^co 
*a«*«i=»H-*a**(W/<^rv h^am-f 
it (2) sbjhu o) i*s;fiLfti*i*i** ±e 

®(DBft**T3 V - KliaAHttKmtp L < l*af!$ST 

■ttfiiatfafiMW/^^ hOaiffltfrtV ±EffiO>B 

y. KteO>^ — F*<T 1 d a t L< l*T 1 d c nniH"ea 
&MW'<'rv h*aHiL'Tt**«y(*. — o 

oafitM/^^ KDa«^63fca>a«tt«i*fT5*-(? 

a^Ulin d cBBBt?afflL-CL^*IByi*a«E« 

&<DX^ *a>»®<DBftSfT?. K3b<a 
BBBBlMMBKfcofcB&l*. ±E(Dt. L < li©(Oi& 
ft£*T5C«tf::ft4 0 

[o o 9 5] a«BR£Kffrt l < tta«HT««wina> 

It, ±IECD (2) fccfctf (3) «fflt4fc»tt, -h 

E®a>»ff*fTorn*y — KttafiEBttttSfToT 
■f*tsafflLft^Hya«HW/^^ h*aajLft 

l\> <fcoT\ — KA«±E(3>a>«lf**ffoX^*fc 

[0 0 9 6] ftfc. c;:-ei*5»fiEB*«xufcttlli:' 

s»«Hfc#**i*tpO>-c*y. 02 (b) ott 
n. -rate* c h 1 Ltz-&<D&&ffim<D&3i 

[0 0 9 7] C(D<fc5(C. ^Smy-K^a^HSZ 

.'fci=*y. ssmsi-ett. #a«««ia)afli/-K<Di 

oA<afi«l»«A:<i:y. ±B®©Bfti:«fcyTl dc 
S$lJ®A<fT^4o C(0^i5It)^<7)Sfi-C*<3)a)i!)f^*^T 

A«»ft«l»«i:<Ey±E(3)a>»ffSfT5«k3(c<t*. X 

anHft&nnrt l < liam^TK^co^fisirft^fc-/ - 

^ L < lia^»TS^Ott«Scoy - KJb^afiMWat ft 

y. ±EOfl)Bfti:*yTi d aMi«t»afi«i»/^v 
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l-©i£iti£fr5. ::tT1da<T1dbtife5-i 
|= i. -a "C±.&©$n < ©<0®bff £fro-Cl*&/ — FA^ifrfi 

f-Tl dc<Tl ddtM^ii:*^. _t5£©«K 

fflitt*«*T«««>*lll=fc«*T?l*. *©/ ~ FA< 

jfc^lcT 1 d a <T 1 d ctfc?)Ctl:J:ot, g<l 

JB-C*. *o-CMW*»»* 

fti©^ig£ffi3£"e#«>. 

[0098] o*i=. ■ 9 i=*-r **M»««>*fT«>* 

[O 0 9 9] I ) T 1 p 1 ~T 1 P 4„ 
[0100] II) T1p5~T1p7„ 

af**a«.'-F-cfc*»BV-FAi*Ti e 4 * x * 

T 1 p 5©nBI=§MM**'<** HjH1^-C*SI+. Sfe 
H»«#rtt«i=«cy. iWBa>©»tf*fHv 

KDSH««BIWW>B«* T 1 da_AT 

ti d«jBweaja-*-**5i=«:y. 

•y H=*4-«SFC8MWI=*y. ^V+JVA©** 
,^ Kjgt^^v^fcAAoafilBBSIifty. 
ttifctttt l=fc *. XIBlitt*^ ^.cts 

iuA©a«i=**>*fc«. 

A©a«5e©a«-' - Fi=a«wi6i=ft-3<t _ £ *e 

x.. ^V*jUA-C-<Dg<f SBite - *'*. affi^-FAl* 

aa* His Lfc = ^ <-* y aatwwa** y fc - fc 

[0101] MI)T1p8~T1p10. 

i) tmm~. aa/-Fxtfaatw<*'?»-*»B» 

[0102] IV) T1p11~T1p13, 
TIplOtTI pi 1 <D|H-C?-*>;M'B* t *#* flt 
jtU a*E«l*»S»*tt«=<i:*- **>*JUB«* 

ai^-c^taa^-FBi*. «««T««*«^*y« 



KBi±atftMft'<4r? h$T i d a«ffl-eata-f**9 

|-fcy. C©i£fi«OTP'<^f K=J:4-gFCSW»l= 
*y^Y>*;uB3h<»3it**JtLfcci:i=*-3-c-e#fc 

St*E«*«5e*«nc=<i:ofcC t UfciUS^ - F 

JT1 dc So 
[0 103] V) T1p13~T1pl5. 

[oi 0 4i a**«*-e i 

aa*aaa*©*flro**** 

/ - FSfc«fc y*fcl.M= #«**■©»■ ' 

_K4fjHt\*»*<iB^yjt*. cro^iH-eiiiffidlSISS 
Olfl / - Ftf* <ftiTL*l\ «*i:*'t liMK 

»Lfca«y-K*«M*#Jti'» aa*©a*>-F 

A*Mft£tt«. MHE«©*l'* l *iE**i.fca*_«© 

[oio5] *fci*. i«#a«©flMi*tti*fT3a*i 

[0 1 o 6] aaifflft©**?*'^ 

[o i o 7] m*$kwm\ *Wi»a'ei*. 

ha«*-e«>jl*i=*y**** filfl) * fi * ,f9, 
h -7— 9 eaKi= 1 -oomms - F*«a*ti««i=«: 

rafi*«s&©^Ta«i*fT7. c©ffitt*amuf=* 
s©^t6aa&* Lfcaii^ - f©+a^ i ^ssr 

L. ^©a<i>'-FI=3EdlS'lWS©^'S« ] * A ^*-' K 
a«**ffll*-Cfr3. 5S£Sffla«©&fta*!2glTfcffi 
«y-F4«a*tWI«fc**- -©iKs^-F^Sfe* 

m=a:*B*i=i*H««>*«i=*y«**n , »* a> * ff * ff 

[0108] *mmi&mz&z&&&nmte : Z'X-ri*\t 
■ 8tiMi"e*y. *fca«/-F©««i*. en ot 

[oio9]@nt. **a»a-cfl>a««w««* 

y, *fiiNW/<^r'5» s©sias©^-f s>y*^ C T2 

p1~T2 P 1 4) . CCt', T2p4*6T2p1 1 
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ffi*LT&&o T 2 d(*afi«IW«<Daffly— K 

&gESi^xutf&aj£;KfcBSa>* 

£ LX$L&mW'Vrv ha>SJa<D3*iijRSiRil*T 2d^cf 
[Olio] ^SXJMR-ea/iKSMfli&^VfrAtM 

[0 1 1 1 ] g1 1 dfcl^T. 2-f£><yT2p1~T 

2p4-e. as*w»Da«-> — ka#. &mm^7 
fc»fftB«i=. a*o>it»-*ffi=p-r 

p Bonne a«y— KAA«««fl!)St«*»"r*»ia* 
*cfco)-e. t 2 p 5-ee»tfafiH»s*87t4i 

C0>*7a»l=aJCLT. T2p6tlfi/-KB^ 

t 2 P — kca^ t 2 p 8t-aiy- kd*< 

aftsowWDRTttsai hafis^acrafi/ 
- KAiza^-r^>o T2 p 9-ci*a«/— KAi*a«a 
«rzae««nii/^^ htata-rio s&ie T2 P io 
■ejMt«w«a)wiBatt*»itfca«y- K+ati/- 

KBtasflu a«-/ — KB56i=a*«iwaa)»ffajai 
ha«*i=*u-r*. 

[oi 12] *3-r*fc. a«^-KBi*, »fran« 

at. s>^T2 p i i -ea«y — KAA<attLr 

$tb it, i* ha«*i=aas-r 

& e ^ -< s>^t 2 P i 2-T2 P i 4-e(*. am/ — 

i=tt*B#*-c«fT-r*. 

[oii3] c«5Xii)MB] ^xitra-ett. SAM 

[0 1 1 4] 01 0©Ifly-KO«UT?; 

KOnldigffii: It, &g$«SP£3 1 4*&«#aft 
X-f?*3 1 8£f£T* L D®ffijlH]S§4 8 IZ^ZMZ^ 

«ffl=a«sl. ttntfaflttMkfcLTa 

v ha«JRKTS«L «fc o fcf £ £i®<S0l3E*iJ 



■r^cfc5l3LTtJ:tV ca>»^l*fi-Si*«?X<f ?^3 
1 8l*=F»=tt*. 

[0115] *fc % ttaftrtsxico^Ttnaoatt 

[0116] *fc_tKSMS»ffl-ci*. ±tfl)ify-K 

Kfc-sr. *a>-»a>*aa>a«-/— Ki=a«nw/<^ 
jL4fl>i*za>asta>a«/— Ki=H&*t**«. mi, m 
**y*. aflratstttaflWfitt* aiiom^ttcos 

[0 117] -t2Lfc«fc5le m3HSS^I§7!iSm5^ 

[oils] »3jiit»ffli=*ntf. sefi«i»tt 
hafis-eoafifcL-cff^-cfctf-c 

ha«*l=***h^7-f r^^ ****** 
CfcaMfcl*. *fc. ff3StK»n'7bSft5XttlMBI=J: 

[0119] [itesiwB] *mmmmvi*. 
^ma«vx^Aco*y - &rtiz2^fl>jft*«iwy 

[0120] ^mmmmxit. — kh:/<*-v 

ha<t^^sis{t«^*fii^*o 2^co^fi^iffli/-h* 

0>I*K 1 ^tt^t Lt«fi81L; l^li^iBt^^o 
[0121] JsTF. *SJS»lll=O^T. HffiSfflt^T 

[oi 22] ®i 2i*. *nj£ff£&£;sEf &2£&£m 
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K361, 3 6 2**2£j&y. ^CD&S!<Z)fctf>;3fc 
77^^3 7 1, 372, 38 1, 3 8 2^t5St* 

[0 1 2 3] S«k*0>»fiM»/ — K 13 6 11*. 

( i ) f*«L ( 2 ) auaattSosftAEBatttfi ■ flk 

fik (3) a«y — K3 2 1-32 n<Z>#?*>*;u<D 

*a>*>? K^ftaur*. (4) *MWP/<*? ha)g 
as. a>-aa>»fMM ^;^-ss^T3 d a -city a 
t.::t(D *»«r*a»«ttP/«r* hr?- 
£rt<D*T<Da«/-Kl::a«S*U #a«/ — K*«a 

[0 12 4] *fc. ±Ea*«Ky-K36 1, 36 2 

££B&^£o tfcSMMM/-K 1361, XM*/ 

— km 3 6 2 Rxsmmy — kjwbi**/ ^ hsti^ 

T'feU . XII/- K3 2 1 -3 2 n CDfllfiUttH 5 1»K 
[0 1 2 5] H1 2 1*. *6Slll6»ttT»fl)aft«l»y — 

K(Dliiff^l*^-rS£0Jl^T*fe^o cct\ 
^oterittst y. a*M»^-"Ko»ff (««•«» 

3p1-T3p4, T3p6, T 3 p 7 ttSeSfiW/^ 
»:/ hcO^iaJ. T3 p 5l4SSc»<7)^Lfc«!:^-efe^o * 
fc % T 3 d a ttXAMW / - K I 3 6 1 tfjESl^IbfE L 

Ti*S»*a>**»MP><^ hOSffirail. T3dbtt 
*«a>3«*HB-/ — KM3 6 2#8«*<D»»H«I/ — 

wa»Lfc t^a-rBBiB. t 3 d c ii^dt<D&4&]SP 

y — Km 3 6 2*qi«*a>3«tt»M--K I 3 6 1 0>3t 

TMcSW-*B*nB"ea&4« T3da, T 3 d b 14. KtKp 
i?— &«iM4?n ha;n:<fcl>/^7 K<7>eS6ilM^^ 

[0 12 6] K 13 6 1 14. 364 

*ra«*a>afc*E*(DMak #a«-/-K*a«LT 

^■^ hoaaas— ffi«JHT 3 d a-cjsyjK-To c*uz«fc 
y. *^ k^— - tizit-^mmr 1 d aT-&4$tfep/<^ 

hjb<3H£ii£4x&o Hi Oft"? 14* T3pl3^6T3p 

[0 12 7] ^«<D»«tt»y— KM3 6 2I*. ££M 
»y — K I <Dafc*»M*/«r^ ha>aHJBMB*2fc4tlffl3K 



hJSILt^bT3 d bRM©BII=* 

S8««l»^-K I A<ai»Lfci:«lKU afc*M«M — K 
M A<» -3 Tft*>y — LT««*BB» 

1^1 3<DWV\*T 1 p43^6T1 P SOfcllCT 3 

LTl^StflWr*. KIII4T 3 p 

4-ea«td»/^^ htgfiLt^b, T3 P 5<Dp B iir 

? h^ftCD^ffi^fr^t::^ T3p6 (T3p4^bT 

3db+T3dct) icsftftMW/^ ^ h saaj-r &<> 
T3d ci*a**iiis!y — KiKD-a<D»ftt? <*> 

»»*tfe*^LfcWrM-ea&* (T3dc<T3da) o & 
flk. ±<D5S««l»y— K<h LT<D»ft*i* l J5IU T3 

d aMH-ea**MBi/^^ K*att-r* (iaicoT3p 

6, T3p7) e 

[01 2 8] s**H»y— Kic-fc*±tT«a>at^ 

[oi 29] 5ft4««y-K*«#a«/ — Ki^ea-r* 
nztt. mi <Dmmmmxmi^m3o 

£y*TKU**ttttLT*i«fclV ay^TKuxstt 

©3 * 7 K l/X * Ettt * ^ 1 1: J: « , StULfcKft 
K*Myaj-Twi:A«-e#* 0 Bi 3(D«-ef4T 

3 p 1 *^T3 p 4*-e<D»«MW/<^? Koay^f* 

a*iH«y — k i T»a&y. T3p6fcT3p7©a*s 

Wy^c; hO>ay*l*a««l»-/— KM"Cfc«, T3 P 

4 £ T 3 p 6 -C?a y ^7 K l/XA<th^fcft, T 3 p 4 
« -ettflk LXl^tc £4$fJ$P y - K i L fc C <t *<fc> 

C*t«=J:ySK*«W-/-Kl S^7h9»^^b 

[0130] ±tzmmj&mx~\t. 2^o^umy 

— K**«-T««**Lfc*^ 2<*m±-C&oT*«fc 

<. ^cDa^afcLToamtfafcso-e* *y*>^ 

[0131] [17^»S] «Xtt»IB%. meHJfi 
M»y — &mms — KcD^^tlz-oiNTli. meUSS 

4o 
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[oi 32] ult. *nffi»8Sicoixr. 01 4£#IS 
LTiftE-rs. 01414. m7nn&mT><D2i&%i®s 

izifijA^T^raifiSty. BJttm/ — Kattft (3SA 
®iai/<^r«; K02ltb) <B$-r 5 >^S*t. T4p1, 
T4p2, T4 p JltSL&MW'Vr-V KD2ia^-< 
sV-y-Cfc-S. T4 d alti&mUms-F I 3 6 

1, *StH*V— KII3 6 2&lc. jEttl=MttLTl*& 

^©Kgftij^/^-y hrosiaifafii, t 4 d b ita*> e> 

F^RI-efe-S. HHT 4 d a, T4dbtt. h#Dv— 

[0133] ^mmmmx-\t. iEifi#.mx>it2-oo>xi& 
au-r*. *©fc»i=. afiww^ — Ko»f^-y--f 

I*. haaAftBAKLTfrfrli. *<» 

B*ra»=l*2iiy«Mtt**KSS:h.*. T4dali 

a#KnaaafH*y — KtfauiLfe*fttiff/<4-? k 

*S<ILT^e > ro®iff-y--f ^;ko ttNL T4d 

■ff*-f*;u© -war wwe**. 1 )\>o>m 

hU StfSrLl*Mft-»M$;U(::A4. T4da<T4 

dbtfSutiz.ty. iESttfiiTfro2"3<oagsijai/ 

[0 1 3 4] 01 4<7)mXlt^ T4 p 1 *>?>T4 p 6* 

■C- 1*. X«M*I / — K l & iftSMfP ' — K 1 1 1= m 

PIT 4 d a"C»fi««l/<$-ry hSSULtOS. T4p 
6tT4p 7 (DfSlX'iSl&fflWS — K I L. T4p 

6jb*&T4 d afcdJKgWflpy — K I A>&ibtgS9ffl)/<^ 
v h#Sffl*:Kfc*ofcfcto. SfiSdffliy — Kll»»f* 
■•M SUH&t'J-ter/ l-**V*\ T4p6^bT4db$fl) 
T4p 7l=afi«l»y— Kll*^&5Sfi«W/^v 
aj£*t£>. aft. ajtfMftpy— KllOMft-IM^JUliy 

— KlIfr&T 4 d braPlt?slffl**t-S (01 4©T4 p 
8) . 

[0 1 3 5] tt©Lfc&A$flgM-K<Df9yfcbLI4. s 
6 5S16»ffli:B i HM=»ftttg»><$-'y KDj&y^r KUX 

sg^rsctiz^y^cfctfnjfrefc*. 01 4<o 

fllUtt^-fS^T 4 p 1 4<bT4 p6^li2 0©2i 

9-fs^T4p 7 JSlBliagSllffil-/— KlIOA-fr&jS 
y#7KUX (sfcftlHWy — Kll(D7 KUX) £ttiDL 

fettjttm/<4-? htfaasiis. c*n=*y^-f s> 



^T4 p 7 8lRI*9MttnM-K I *<«»LfcC£j&<:h> 
BAM*/ — Kl OttHtS, *?h9-^nt 

BAM*' — KtfSEKaatlMM*-? h J: 
[01 3 6] -tfiESgJSJBSS-CI*, 2fc$p|B*|::. 21*1* 

[0137] [asnran] *gejs©si-ci±. 

•5. 2*©JSS«iaiy— KOrt. 1 LTSifrfS 
«U 1 fili^flStfty. »7SSl£»ISi:B»«:/<$-s> 
l-ail*a>Bff£fT3. afr&a+o&AtHWv — K 
I*. -fcftlHIBBT 5 h*3lffiL«ll+ 

a. ^aeajtM*/— Ki*XAttflo*£m\ est 

(1) aa>-Ki=j:«SAat<on«r«7-y>^;u 
axAminftt. v«>K£&*i.fee hnMj:y*&< (« 

A I*, c hrafil<7>2/3) JSofcJi^. (2) afiy — 
Kl= * SaAttft«>HI&1- £^ * >*;u©»*IBHAt. 
Br^OTc hfflH«fcy*#l* 2fS) ttfflT?. 8# 

MIMIT5J:U+#£IMIII (flX.lf. T5<D5f§) . 

•wr*. 

[0 1 3 8] ttP«LfiXS««py — K«9fiytllL« 

U-3LxTI±m6HI6»Sli:^T-fc*o 
[0 1 39] ca>m8Hl£}Blglz«t*ilS. 2EA*]®y — 

[oi 4 0] »6Silfi»ffl"eo!)ia)3Sfiffli»y — 

[01 4 1] $7=. S7Slfi»ffir«)iRfi«llWy<^rt/ K 

<osiai $SEsi-ff*5'S^<fc 5 i=-r * - 1 1 Rifrefcs. 
wxi*. sftseia^ — k i rosiiff-y--f 5n><» ^ 
imtasaflpy — km© "^a" *nj:UB<-r«cj: 
i= * y . as«9®>' - k i «ttta<t>ttaa««p^ - k i 



I 
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[0 14 2] ft8KX«aT?a>±0»£1M«M 

I*. 

t«i««*LT#feA<, **Wtt**il=IB*tOT?l4 

[0 1 4 5] Journal of Lightwave Techno logytt* % 
1 1#. *5/6f % 1 0 8 9 W<Dm 3 (C^iiffy — K 

*u=** L*siiwat*ii, Fcssmiofc 

Ko^n^B-efc*. CCD-tz>£ — y — R4. 5tODH 
ffi^-effiufcx^-^^izfi^-r^ (N + i) x 

(N+1 ) 3t*^720 1 FCS$d«l$fT5fc^CD 

&gESi££ij^2 0 5. ^m^2oe^ X»aaA 

[Ol 4 7] Hi 6l**sat^B(zj3i+«^ y : > 
^S^^^-rt^-^&y. mi siz^L/c-fev^— y — 

Kl 50lfC#3t (Mfl) y-K321 B 3 22, -3 

4x^*3 11, 3 12, -31 nlMMISft-ctx^ 
[Ol 4 8] *Mftaffllcj3l*TI*. 4z>£— y- Kl 

5 o i t*3(D»gsa«iajs 2 o 5 1*. m&o&mmMm 

£*aaAM9X2 o 8f4*©tt*i=»-^#iKi->^ 

££#u *a«»2 0 6fz<fcyaaj-j-4 o ^att/ — 
Kt?f4a&*ir#fca*si»/^v Mzs-^gy — k 



tt^-Ki4xs»sa«sAsa)iKjaK¥ft (as^r 

*7-f^*) £flaf=&JtEa*tt^a«Kft«::£tt 
<. FCStJ»*fT5Ci:35t-e#« d 
[0149] [ftl OftttKffl] ±eggXft»tta)J: 

-y - K(=*SMMMfe£« * « c £ |= J: 

y. *a*y-K^6a«s*tT<**«^a>aar=a 

[oi so] Hi 7tt±E#»HflP*fTft3#-fe:/*- 

&o Si 7*, 3fe-tz>£-y-Fl*3(D (N+1) x (N 
+ 1 ) ^t±y^Z O 1 (4. N+ Hltf>ftA;*J7tf— 

•f/tt^AAU *t>ji«y-Krt«©*aBS2 0 
7*fiilz % fc.fctf&afl^ — KI::n+ i Ptb^j-T^cta 
(r^SB-f^ 0 CCO (N+1) x (N+1) 3t*^20 
1 f*. «Atf->y3l/»*E±l=»«Lfc53l3R*»aB 
Sfflt^Cttf-e*. mX&XM, rc. Dragone, C. H. Hen 
ry, I. P. Kami now, and R. C. Ki st I er: "Efficient multich 
annel integrated optics star coupler on si 1 1 icon", 
IEEE Photonics Techno I. Lett., Vol. 1, No. 8 f pp.2 
41~243(Aug. 1989) J f=E*S;kTl**:&£R*»*» 

tO 1 5 1 ] *fc. NX1^^7202I1 *a«y 

*aun -3©*ffl*#-hf=aa*-*-*. crafty 
- & <Mt**fl»* 2xi^^203 i=a a-r 

[O 1 5 2] 2X1 **?72 0 3tt2f(35ftA 

A#-h*&A*S*Lfc*«**$«LT1 OOD^tli^l 

tf—h\zmm?&o (n+i) x (n + i) yt±y^2 

0 1 £Nxi**^2 0 2Ott*S*$>«»2 0 4IZ 

a^-t^. 

[O 1 5 3] C<&3fc#&S|2 O 4141 . 3Km«OiKft 
<t 1 . 5jKmS0>S»£SMB"r*. C<D3fc#&3|2 0 4 
fcf***l-f *l 1 . 3 m^i: l.S/i mffO)XC$3flt 

[0 15 4] «| =% ^«EMS£iiS2 0 5(4. «»xa 
2 O 4*&AaS*i**«aa«SJB£: LTO 1 . 5 

$9SI^2 O 8|Cfex^ 0 CCD^^Eg^a^2 0 5C 
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{SHE £ EPfcD L x &g £}§3 i-r ag rT£ ? «< — SI 

tap @b £ «m ^ << ;u $ -a) a3 *> $ gft l r m%m 
[oi5 5] *fc % 2 oeii/<>!r^ \-mmm<D 

ft3HI5§-C&£o »S^fijl^SlJfflI^2O8^t><0/^ 

S2 o eizitm^a^&^iftmtnm^tmm^imt 
[0156] fts<is§2 o 7\*. hmmm 

<Dft&m%*X-fo&o ft#&g2 0 4^bA^3*4x^1 - 
3/im«<7>&:g<Z)/^-y h<I*§- (ft{l^) £3^*1-^1:: 
£&L. BJt*aaAMftX2 0 8l::eK.*. ftg{E& 
2 O 7l*^*l*pF^2fc:S?-f £-T? 

[0 1 5 7] &§£S®{ifa£P£2 0 8(i. SgfS2 

0 6£ftg^2 0 7£^fc/*>r*;/ hafll^y* & 

m^mmm^}&^m^5o bawic 

l*#S{iy - K* & 0>SfllS3K a ^ > K*a*SWfflT 
^2 0 5ftt&4)1 . 5 ^m«(D^g^S(7)1faSSIC. 

i=<fcy*w*-s. *bici x 2*x-<^^i i i . 11 

[0 15 8] 1x2*^9^111, 112 

it i a 2k 2Hj*<D*x-f 

»llfflffiX2 0 8) *&a>W»«*lzJ:yftA2j# 
- h3&^&A***t**«#*2O0)*UJ*#— KD— * 
!::»«-*-*. 1 x2*X-f-;f1 11.11 2lisKg^ 
M«»l»*2 0 8l=«fcy«»**u fty — K**&<DA 
*-r*3fe«^S (N+1) x (N + 1) **^72 0 1 
&£LM*Nx 1 tt^7 2 0 2l^ai23-r^o 
[O 1 5 9] ftA237tf— h 1 2 1 . 1 2 2fc«*:tfftaj2) 
7K-K13 1. 1 3 2 K<D*A*#— 

-K#ft«S*l*. ftA*tf-M 2 1.1 2 21*%? 
7-f^14k 142l:J:yix2*X'f7f1 1 k 

1 1 2 lC&i®*;h&o ftfctiJlTp- h13k 13 
2l*ft?7-f/<1 51.15 2(Z|Cj:y (N + 1 ) x 

(N+1 ) fttlZf^ZO 1 (Cgg|$4x^o 
[0 160] *77-fA'16k 1 6 21*1 x2ftX-f 
7f11k 112«t (N+1) X (N+1) %~h~J=7 



2 0 1 Sggt^, ft7 7-f /*1 7 1.17 2/»<1 x 2 
*X-fvf 1 11.11 2^NX1^27202$S 

st-f 

[0161] ix 2ftX-f 9^1 11. 112. ftA2l 
h 1 2 1 . 12 2. *ai2l7K— h 1 3 1 . 13 2. 
»77^^14k 1 42. 1 5 1 . 1 5 2. 1 6 1 . 
1 6 2. 1 7 1 . 1 7 2teB0>«SiSSSM-*fca&2O 
.OHM/— K»*H*LfcA^ a«y — KRtfNCDS/X 
t* ATM*** n<Ij&<<i§* t>*L&o 

[0 1 6 2] *77-f^1 8 1 l*ftil{IS§2 0 7 £ (N 
+ 1 ) x (N+1 ) Jc^]^201 ft? 7 

-</*1 8 21* (N + 1 ) x (N+1) %1yJ=y 20U 
2xl^^7203$Sgn, ft?7*f/<1 8 3 1* 
N x 1 ft* 27202t2x1 ft£ 27203 
£o *77-fAl 8 4 1*2 x 1 *27i:mg2 0 4 
Zmm-tho *77-f/<1 8 5(*ft#&§|2 0 4(0 1. 

s/im*a>*ffl**— hi:aftiBiaaai*2 o ssfta 

■T^o ft:7r-f/*1 8 6l*ft#3fc82 0 4 0)1 . 3 // m 

«o>3ta32i7K- h t*sfg2 o 6 *mmrho 
[oi6 3] jut. *mMMm\zt$tt&mmzr>i\xm. 

«y»**ctizj:y % atjt*maflX<D3tftiiu£it>& 
4tM*»*Lfc*y — K©aft36«. as^mafi^cote 

ft-tz >s — y - k A-ea5»KaAXa>&££a£ tttt 
ur. *B*«yB5i*. *Ba>«ysiii3(ii x2ft 

[0164] ftBfS*a>2ool£g!*<fe<5o 
(a) - ft-te>$-y-KJ£8T 
fty — K**&ft«*b<ft-fe — / — K(7)^lr-E*5-5ffi 

[O 1 6 5] *A237K— h 1 2 1 ^77^/<1 4 1 -» 
1 x 2*A-f Vf111 -**77^f/^1 7 1 -»N x 1 % 
±-J=?2. 0 2->3t^7-f /^1 8.3H2x1*ij?720 
3->*#a»2 0 4-HSl«. Sfiffl=J:y 2 0<7)^B|- 

(a) 1.5^m« (ag^Sil^iS) -»*^7-f/<1 
8 5-*2£gES&fciJ£2 0 5-vaS*fiffiflSli®S2 0 
8 

(b) 1.3/lm* hlfiS) ->*^7-T/^1 
8 6-^3feS«^2 0 6->SI^IlfafflS2 08, 

[0 16 6] ML Ca>««l=j3L^Ttt. /<*-9 Ka^m 

(B) " ^3fey-KS© w <01*88 
ft y - & W*-fe > * — y - K ft J: *a« 
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[O 1 6 7] %X-hi&— V 1 2 1 -^%VT^( A1 4 1 -» 
1 x 2 3teX-r 7f 1 1 1 ->3fc^7-f /<1 6 1 -» (N + 
1) x (N+1) 3b-hZf=7 2. 0 1 TfECDSSS&l- 

(a) -*3fe77-f/<1 82^2x1 %ilZf^2 03^C 

(b) -*3t77-fAl 5 1 ->3ftai**— h 1 3 1 -»#y 

(c) -*5t:7 7-f/*i s 2-*5fcaj;fc7K— hi 3 2->#y 

3fc-te>£-y-Kl*. afttt&A&SaAKcDftftlBR 
£*£tULoo. #tK-K*" ±3fcy— Kfttt" LTl* 
6<> M^-K OUT. *Sa6»BfcfeL^rfi^M-/ 
— KAtPMO A* KiimSiiLT^^mM 

a«wttftafc*i&B*<fc-3fc»&i** a«y — k 
sr i^is^l. a«y — KA**&a>3fe«-5-t«-tz>*-- 

KAI=»LT««M«*G>ttfl!J*W, &fi<7)Ii]ii^ 
«3feSA^3KA»XaSIKa)tt<Dift< £ S« L * < ft o 

* w ±*y — K«gr *a>» % m/-k 

AfZMg§*&ltnr£e*.. «l*Sltfca«y— KAI* 

[o i 6 s] m-t. m-/ — K(Da*RrK*M»o>a 

SISSB#CD. 3fcHr>£ — y — KQl&flM-oUTRELfc 
a«y-K (ify-KBitS) oaS^RT 

[0 1 6 9] **!HMgT?l*, 3fc-tz>$ — y — Fl**|z 

*ficSfti\*/jMDat«||l)IW) lcfto/c^>*;u*<£> 
KBO&a^£;h,fcA;&7K--h£'' *-fe>*-y— K« 



- KBo»*a*36<a**«a«*© : 5FtoKffis#ifcse 
*ftn«f=ftofc«>£«iBLfcfc* a«y — kb<d»h* 

a«y-KBi=a«M»j*iiF*fiiu -tft^gitfcas 

££ e CKDif^N a«y-K0>*ft«*3&« 
[oi 7 o] »*>J-y-K4«MMM*fl)M 

»A* = i:i=*y % afly-Koss^Kftamaat 

MWLfeZtiXDT* >*7U0>a* <t S«f * C £ ft < 5 
Ct*tqTIBI=ft4. Sfc. ttfi^X*MS*<«j£Lfc 
a«y — K*<&ofc»^f:: % PSS^>*;u<t<D;g{I£ 

0ar«ci:A«RrtBfcft*. 

[O 1 7 1 ] ft*>\ ±E*4z>*— y — K**«»^p 

7^^-1 84, 1 8 5, 1 8 6»lt77Afi>Jf- 
£o Sfc. &:^EM«lfci5S2 0 5^5£gffiS§2 0 7. * 

[0 17 2] [mi 1SX1MI] JUT. Bffl£mvc*. 
5o 3t-b>*-y— Ka>«ai*»9Mt»B-eRMLfc 

[oi 73] bi a»ai«HB*acDiiiff^Lr^ 

& e B*. A AI41BWzj:y|t***L*»»-rft2 0<3!> 

atJtoaKJtmH^fty* xs»X9ffxa>iR»r«2o 

^■V>*;UA*a«Lftt^»'h<Z>a«IBHlz**-7—i? 
>^X.f;Ir*fel) 0 A A % AB. AC. A D it 

»fta>-«-efflt^**y — K©«*T?fc*. 
[0174] ::t\ c<D^g$!iffii^(z^ixrfsmfc 
R^-r^ 0 co>a*fti«i*sc-ctt, *-tr>^-y-Kiz 

y — Kiias^roaaERafflss-jEwiBiBiii 
t*si^$i±. ^^emi^^^^as^maffisoags 
•e**Lrt^*±»a>a«y— KcoaftSBHBTr*. c 
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*<omm. afcgeai*. us o) iz^t 

[0 1 7 5] jitter LT. afl^-KDtf&g^aa 
(13ftT-^<g$g8fe^-S»tg^- (Us (1) -118 

(4) ) t. ®<l<>-KBj!><iBm£®iHt£-eSHI£«? 
7Lf=i§£ (01 8 (5) -01 8 (7) ) toutli 

[0176] (A) ®<i^-KDi^g^fiiHi^-C^ 

*77-fA-151, 1 5 2-ee2t£;tVC1^.5& 
gl*0l 8 (1) |::iF-r<fc-5K5 3L 3 2$. 3iK<BtH 
1 jRgj!><??«L. 3-30>^;u— Zft>m&.£1x. 

- KD ttamtBMM-"^ &fi£fiafI3M£ffl^#£^ 

gtTfc5fc4r>*W-KI*3t:g#aa«£tefflitRr£/< 

£■£•5 (B18 (2) ). «. C<DB#<Bi£SI*2£;g«ir£ 

s? l < st>^f= ^ ro&g* mm /-kd ©ass a d t l 

xmmTi. — Kl*«« AD** 

-a- (w^-ei*SiKSffi!ii=*>7 h$-a--5. 01 8 

(3) ) . A Aro&grapgfz£^fc&l*AA<D&gfaKi 

(4) ) . 

[0177] (b) a«> — KBtfXft»Ba«»-e» 

01 8 (4) <fc?>ttttSS*t>. — KBtfft 

jteaans-caaiistiTu gjt*ft«aMaft 

*£#.itr*. 3fe-fe>* — KliSSfiA AtAC»iS 
ftlHHIfit A A £LJ*e< ft -afec **> 
^ — Kliaft^ A BA^\oTl*fc«$JH£ila>$OU— ^7 
©BfttSf v>*;KD2?gHRI*'A A «fc 5 l=M 
Z.O>?)\,— ?l=HLTl*fc3tftA A, AC. A 
D<7>5*>— #4&ttlzf63tLf=afiS «5I=. CCtliAA 
£-TS) £&m~, AC. A D jb<-?-4i.-?+i A A a>3£5IH] 
RH=«C«J:3l=ai|y— FA. a<ly-h*B(D3SSW^ 

*-a-4o ai 8 (6) ) . ca>swpc:<fcy. -s&fciiz 

SEJfc LttlfCl*4iKfi A A £ A COT 25^(3(11*3 J:tf3*g 
ACt AD$lII91i<A AKft-sfefftl*. *0tttt£ 
3 KMflTTS (£$#!§ Hi 8 

(7) ) . 

[0 1 7 8] |ira<O2tSS0ffll^*l=33^T. 01 8 

c 2 ) vmms—Fo oat jtwK*ae««<jft* l fe« 



Cc^-cttasfiActsurr*) . csh.£Bi*Sfc 
**w©»-b>*— — k-ci*, ag^aam^te 

IS" (mi oJCltBffi-CKff) CSSL, fifcO^-v>* 
;u£02$gRafii*<A AI=fcoTfr& (01 8 (4) ) . 

*<oaiiy-KD<DA*7K— *a«y — k««" 
(mi osijg^fig-eittW) i=K£l. f©My-KD 

[Ol 7 9] *fc. ±Eafi>-h'B*<a«£f»ji:Lfe 

s&gjijosou— < -TSfcftic i -D<n<?)i>—zf\z 

^■T-5J:5'S:iKg5iJi:UTt«fc<. -t&OTWlzES* 
fi-StO-ClifclA, ftlz. S$gfl)^aA<#51i#. *0 
IHt+oaA'-KOIiiftl*" *4s>*-y-K««" 

tfc-sfctt. wti=*M(=" ±a«/— K«tt" i~-<?# 

[0180] *nj6Kfisr*i±. a«y— Kotusstut 
fc?«c&&<roftttat*»S«ftSl-ce. at«»s 

[0181] [mi 2SX»fi] jut. HffiSfflt^r* 

Jt5SI(±mi OltS£^8Si:jfel&i$IS^ecDflfc*5te-ter/$ 

— j — Kicn-r sto-efc-s. 

[0 18 2] 01 9l**mi 2HJ£JB®l=J:«)3t-fe>^ 
— y— K<T»1Sfi£017&S. 01 71=331+5 1 x23feX-f 
V'fl 11, 1 1 2S. 4 000N/OF FjtX-f V 
f 1 . 2-3(7)1 X 23t*^ i 7. 2.1<»%774 /tC:1B$& 
xtl^S. ttO7a9 0O«MBI*mg»l»E-t*KnL 

[O 1 8 3] ON/O F F3fc*-f »;f1 901. 190 
2. 1 903. 1 904I*1A*. 1 tiitKDftX* -y?- 

-e*0fr& (c^t?i*s$s*aa<ift9«im2 0 8) ajsy 
»ji=jttb*7K-hi=ai*-r4ttfii (onw ita*u 

JS^ttfiS (OFFttSI) I:«ytil6*i4. ON/OF 
F*^-;f190K 1 9 0 2fl)3ttii*7t<— f-l* (N 
+ 1) x (N+1) 1th-}=7Z 0 1 ON 
/OFFj|X-f7f 1 903, 1 9 O 4©3taiA^— h 
(±Nx 1 %-h-}=7l 0 213^8!*^*,, ON/OFFjfc 
X<Vf1901i1 9 0 3(Dftffittfill*«l-i£(Z)&r3 
Tt^S. -3SyON/OFFjliX-< -y^l 9014<ON 
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ttStDSlCliO N/O F F3feX-f 1 903liOFF 
ttSslCfc-oTl^o ON/OFF3lX^7f 1 902t 

1 9 0 40)«||CDlB«tH«'<?ft*o 

[0 18 4] 1X2^^71 905, 1 906 

1*1 ^O^A^tK- h*^A2j£;K/c7tm^£2 0<D5fc 
Hi**— HclM*"*-*. 1 x23t*^7l 9 0 5li3fcA 
hi 2 1 ^t>OM#* O N/O F F3tX>f 7f 
190 1 «tON/OFF3fcX-f ^1 9 0 3|:^Et 
ho fs\m\Z^ 1 x 2 ^ 1 9 0 6 (*3feA*^— h 1 

2 2^b<7)*fi^JON/OFF3tX^7f 1 9 0 2 <h 
1 9 0 4lZ#lS-r£ o 

[O 1 8 5] $ t>(^ ON/O F F3fcX-f 1 9 0 
1 . 1 902, 1 903. 1 904<h 1 X2^^71 

905. i goerccfctj^-! oxtE&n 

SI*+L^3fcA737K— h 1 2 i (zoiNT^ft^r^-r 

ON/OFF3tX>f^f 1 9 0 1 liOFF^H. ON/ 
OFFiX'I'^^l 9 0 3liONttSl:3Sotl^ 0 Z 

tuz& y . amy — KE**&3fc«-&tt$fc-fe:/$— y — k 

(B) " 4My-KSM' co^B 
ON/OFF3feX^^f 1 90 1liONm ON/O 
FF3tX-r^f 1 9 0 3liOFFttil:35:-Qtl^o C 

+Ll=:«fc y . mms — KE**6(D*«#l*#-fe:/*--y-- 
[0 18 6] C5Lt, a«y — KE*«2S«$|M&-r* 

" — k»«" a>ttntr*fc»o 

N/OF F3fc*-f ^1 9 0 1 liOFF^H. ON/O 
FFftX^*;f1 903l±ONJRffi<tU Mm; — KE 

*4*»**M«iHW3R2 0.8 35<«Wr*Ti63E«>6*. 

fca*e=<tofc»«. xi*»«y-Kc!>aa^-3eruiB 
«y-KEtte%fli«i«afliHtt-r«. * auras** 

[0 1 8 7] ftfc % 7fe-tz>^— y- KOHfiElcBLT 
£amy- KISS" (D^J y &£|-fr*££: ^ 

[0 1 8 8] ±IBm9 7!i^Sl 2 

a«*KiflSftMMM* H»rc. X»t«UlXSJ:tf 

aft»Sa«MfliiE) £3fc-tr>£-y — KrtffllzRltfc 

«icoivcRB§Lfc*<. 3fc-fe>*-y — Kr=a«©a« 

y — Kfl3a>Att*#— h £l*#J<7>AfciJ*i7K— h*Rlf. 

*ciz»as#ifca*«i»a«y- Kcia**ma«*i 
wa«y — Kf*a«»*oafliy-K3&«a5ofca* % * 



oamy - Ka>**a« 3&«Bf so>afi(=**-3 < s-e* 
toafliy-Koamaitffjh-r********^ a 
«ji=«*-r*a****a*«iziasL. *o>a*as 

*oas*&a<i3-tf\ »flra**ffjt*-4c±a:<. 

■ftJtaftflOHtfty- K^aSIRIPHA A 

*0>a*i=MoTltws«*iBtt*-H;*.fc3 

[oi 8 9] *fc % Ka>#*a>S«*. 

a*RT£*a«*(D»^B*<D*L" #-fe:/$-y-K« 

ti>&t£A2)#- Kz»«*4ifca«y— Ftfau-r* 

i*. amy - Keo«*Rr«3fea««(Oie*»SA<iiT l 
TA^t)afi^ma«^r*coam^T-r^^T*<7)F B 1<D 

[o i 9 oi mi i *it»ffl-ciftwLfca*«»A3tfc 

ULTte. affy— KoajraKftaASoafiRStt 

[oi 9 1] *fc % «W<D««££*X*— MMUM3 
1 . 5 jum^£ U . 3 um^t Ltz 

[OI 9 2] -taa>»9 7b5*1 2Xtt»tt(=J:4l». 

3fc4z — y — KA<±E<D<J: a fZ-e<7)|^gP(7)5feKS^J y 

m^&ztiz&i)^ afiy-Kuu^&^maji^o) 

[oi 93] &tz. y — Kjbta*Ma«3R 

A^mSLfca«y-KA<feofc^lcii. ^c-tr>^ 

[01 94] 3t-tz>^— y — K3b<aft#safix 
coagsMco^t^ffiifz^oT. amy — Ko&jas- 

[ o i 95] ^n^^Eic7)$a < ^affy— K^bOft-^ 

-<t(c<ty. Hft4a«¥«Sffll^*Cfcft<3lfeB1H» 
[O 1 9 6] ISLt#»fc#jB-CI4 % aSSStttt. t L 



(21) 
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■1=16 1ST. *att&/<7J<-«& LTI***i«il::a 

fc»««*0**a>Bi*BB-c***«>a>. 

fiffla>i^-r*Li=->7 k*-^ its- 
a«-/-Kf=a*fc*t>i=i*. ±E#«a»a-ca'<T# 
fc * 5 i=a*wa? * *m*fcnww«j: y #2§T*fc 

[0197] *fc. *«8la>** h"7— *»fflfc LT 
(4. X*— fflO)«ritlclB6*r. /<XSL y>#S!»JiL* 

x*— A^sisftLfcifticftaay—KicH 
a-r & * T<DRBi3b<#a«y — k * x * — a max 
aaa*** < b *ivr * £ sis-si: a*©-^ 
5S*«i»«ttA<(5(iHft(=#a«/ — Kicaa-r ftfcft 

[0 1 9 8] 

[^^(DS&S] *aWTI*. *y VD—<? vX-xA^CD 

i*-«t* ca«iw/-h\ w»««aa>a«/-K. 

r=a»L. *a«/ — K-ei*»a««iaia)fc«><D«-9iz 
a-j#a»«i»*fT3cfci=«k-3Ta«*fic-<-cfcaa: 

a-e*«. *fc«i=a«y-K3^a«««i»«a>a* 
i« (*»> &fi*a«4s«a<Da*aK 

(tt») *assdafzi»-3i&K^ft^fca«>. h?— 

[S®<7>fS*fciftE] 

[si ] 4:an(D-xa»ni=aar«a<^aaa^ 

X^fA(7>t8J$BT&£o 

[H2] **wa)-jiSB»ffli=**a««mi*ao»ft 

[S3] **8H(D— S61IS^ffll=fflt^*afiiB»/<^^ K 

[B4] *ana-x£»fl?a>a*Mtt/ — Koaa 
[is] *aaa>-aa»ai=aHr*a«^-K<Da 

j£BTfc£o 



[■6] «an&tfttaai=aa-r«aA*aaa^x 

^Acoa6gK®*^-rsT*&i)o 
[■7] ^aao-aaaa-eoafinvp^ — Koaa 

[■8] ^aai=aarsaa»aaai/X7AcE>aa 

[B9] *awa>-saaffli=j:*afi«i»*afl!)»ff 

[@io] **m<d— s«»aicafflr*a«y— ko 

«/£BTfc&o 

[Si i] *«Ha>-xMatti=*sasM»*«+a 
[si 2] *aHa>-xa&Bi=j:«aA*BaA£'X 

[si 3] *«wa>-jiM©Bi=<fc«afiMi8*afl>» 

ft CD-05 S T & -So 

[Bi 4] ^aaa>-aa»Bi=j:«aaM««3ta)a 

ftcD-w^^-rsTfcSo 

[S1 5] *awf=.fcft%-b>*— ^ — K©-S8«aB 

[si e] *awo>— se«atti=***a#aa«->x 

[Si 7] *«8BlcJ:4*-b>*— KflO— Slt^ffl 
(D^fiEST&^o 

[Bi 8] *»BI=J:*»-b>5r-y — KO-«a»B 
"<Da*«IW*S<DaffRWBT** 0 

[si 9] *affli=«fc**-b^*— > — K<D-jia»B 
[S2o] ii&3Kaic$Lfeaa»aaa^x7Aa>aa 

ST&^o 

[S2 1 1 tt*a0>aAMtt£ai=.fc«ttfE0-fl«» 

-fBTfe&o 
[**OBW] 
33 X^— 
3 1 1-31 n 

3 2 1 - 3 2 n iSfly — K 
341~34n, 35 1-35 n 3fc^7"f/< 

36, 36 1, 3 62 S4M»/-K 

37, 3 8 

4 1,51 ifcgfclffllS 
4 2, 5 3 

4 3, 5 5 ^gRj^^w;U^®iS[5]B 
4 4, 5 8 giltm* 

4 5 a«s 

4 e Kfiia 

4 7 L D 

4 8 LDMS^ 

5 2 jRSpT^LD 

5 4 iKSprSLD^KllHlK 

5 6 3fc£BB 
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5 7 3fcxn«Bikiai 

59, 5 11 g<Ii§]S§ 

5 10 §:3tMT 
5 1 2 
5 1 3 

7 1 XSMfiiX 
1 o i 

i o 2 fi««X««flX 

1 0 3 ;fe#&gg 

201 (N+1)x(N+1) 



2 0 2 (N+1 ) %±?^ 

2 0 3 2x 1 %-hZ?=? 
2 0 4 

205 &:!IBS&tiJ& 

2 0 6 pfeSffilS 
2 0 7 

208 &s*m9A«tt» 

27 1, 272, 28 1, 28 2 7 <f 

1 901, 1 902, 1 903, 1 904 ON/OF 



[■1 1 




32n 



3ln 



[BB6] 











/ / 





chm ch3 ch2 chl 
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a) &5&H£*$ 



J I i L 



cM ch3 ch2 cfal 

fc«w<y* f i mi mi umi ii pi oi oi 01 01 oioiqi 

chl ch2 eh3 cM chS ch6 ch7 chB 



j_J i L 



chS 



cM ch3 ch2 chl 



BHmjUUUUCBEEBEDB 



chl ch2 ch3 ch4 ch5 ch6 ch7 chB 

i i i , 



chS 



cM di3 ch2 chl 



i i i i i 



chS cM ch3 ch2 chl 

chl chZ ch3 ch4 chS ch6 cfa7 chS 



POUUIHHHJDiUDmJDLJE 



i_J i 1—1 



ch5 cM ch3 Ch2 chl 



j i L 



chl 



chS ch4 ch3 

7 h I i|)|016|th| im liupioloi oioiqi ••• 

chl ch2 ch3 ch4 chS ch6 ch7 chB 
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